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CHAPTER I  
INTRODUCTION 
N ature and Background o f Study 
Phoneme Learning
Three in te r r e la te d  sequences o f development appear to  be c ru c ia l  
to  th e  le a rn in g  o f a language. These in c lu d e : ( l )  c o g n itiv e  develop­
ment: the  a b i l i ty  to  co n cep tu a lize ; (2) development o f th e  a b i l i t y  to  
conprehend and d isc rim in a te  speech, and ( 3) development o f th e  a b i l i t y  
to  produce speech sounds. According to  C a rro ll  (l96 Ii), th e  a b i l i t y  to  
produce speech sounds i s  dependent on th e  a b i l i t y  to  d isc rim in a te  and 
comprehend them, and bo th  s k i l l s  depend on th e  c o g n itiv e  growth, a t  
l e a s t  in  p a r t .
This s tudy  i s  concerned w ith  th e  developm ental p a t te r n  of pho­
neme le a rn in g . A c h i ld ’s p ro g ress  in  phoneme le a rn in g  can be s tu d ie d  
in  sev era l ways. E valuating  a c h i l d 's  a r t ic u la t io n  a b i l i t y  g ives some 
in s ig h t  in to  h i s  p ro d u ctiv e  phoneme development.
Another e stim ate  o f th e  c h i ld 's  phoneme development can be 
gained by studying h is  d isc rim in a tio n  s k i l l s ,  h i s  re c e p tiv e  m astery  of 
th e  phoneme system . The p re se n t study  attem pts to  study  some fa c e ts  
of th e  c h i ld 's  developing d isc rim in a tio n  s k i l l s .
Though th e re  have been many s tu d ie s  o f th e  phonemic d isc rim in ­
a tio n  s k i l l s  o f c h ild re n , v e ry  few o f th e se  have concerned c h i ld re n 's
1
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a b i l i t i e s  to  reco g n ize , from an o r a l ly  p resen ted  l i s t ,  -words co n ta in in g  
a  p a r t i c u la r  phoneme. S im ila r ly , th e re  appear to  be v i r tu a l l y  no pub­
l is h e d  s tu d ie s  in v e s tig a t in g  th e  a b i l i t y  of c h ild re n  to  g en era te  l i s t s  
of words con ta in ing  a p a r t i c u la r  phoneme.
The p re se n t study  in v e s tig a te d  th ese  two d isc rim in a tio n  ta s k s ,  
using  a sound rec o g n itio n  t e s t  and a  word p roduction  t e s t .
C a rro ll d e fin e s  phoneme as "a  te c h n ic a l  term  fo r  a  range o f 
sounds th a t  th e  speakers o f a  given language p e rce iv e  as fu n c tio n a lly  
th e  same and d isc rim in a te  from o th e r  ranges of sound," In  d is c r im in a t­
ing  be-tween phonemes, c h ild re n  d isc rim in a te  acro ss phoneme boundaries 
a l l  the  allophones o f  one phoneme from a l l  th e  aHophones o f  an o th er.
The p a r t ic u la r  range of sounds composing a given phoneme may v a ry  in  
d i f f e r e n t  languages. I t  seeas  sa fe  to  assume th e  le a rn in g  of th e  pho­
neme s tru c tu re  of a  language i s  accomplished by c h ild re n  through mean­
in g fu l use and comprehension o f th a t  language.
The term  a u d ito ry  d isc rim in a tio n  could r e f e r  to  d isc rim in a tio n  
between phones w ith in  th e  same phoneme c la s s  (phonetic  d is c r im in a t io n ) . 
Another meaning i s  th e  a b i l i t y  to  d i f f e r e n t i a t e  sounds f a l l in g  in to  one 
phoneme c la s s  from sounds belonging to  o th e r  phonemes (phonemic d isc rim ­
in a tio n )  .
T his stucfer i s  concerned w ith  th e  l a t t e r  s k i l l .  Liberman e t  a l .  
(19^7 ) found phonemic d isc rim in a tio n  b e t t e r  developed than  phonetic  
d isc r im in a tio n . The most w idely  used c l i n i c a l  d isc rim in a tio n  t e s t s  a re  
t e s t s  o f phonemic d isc r im in a tio n , f o r  example, th e  G oldm an-Fristoe- 
Woodcock, th e  T enplin  T est o f D isc rim in a tio n , and th e  Wepman T es t o f 
A uditory D isc rim in a tio n .
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Review o f th e  L ite r a tu re
Wepman (i960) summarized th e  m ajor f in d in g s  concerning a u d ito ry  
d isc r im in a tio n . Wejmian concluded th a t  as au d ito ry  d isc r im in a tio n  de­
v e lo p s , ch ild ren  produce an in c re a s in g  number o f phonemes. Wepman saw 
d isc rim in a tio n  s k i l l  as th e  b a s is  f o r  phoneme expansion.
Weiner (196?) reviewed th e  l i t e r a t u r e  on d isc r im in a tio n , d e f in ­
ing  i t  as the  a b i l i t y  to  d is t in g u is h  between c lo s e ly  r e la te d  sounds.
Most s tu d ie s  reviewed by Weiner found a p o s i t iv e  re la t io n s h ip  between 
au d ito ry  d isc rim in a tio n  and a r t ic u la t io n  s k i l l s  in  c h ild re n  under n in e .
Socioeconomic s ta tu s  i s  an i n f lu e n t i a l  f a c to r  on th e  d isc rim in ­
a tio n  s k i l l ,  T enplin  (19^7) found th a t  more favored  c h ild re n  d id  b e t t e r  
on d isc rim in a tio n  t e s t s .  T enplin  a lso  found g i r l s  to  be more p r o f ic ie n t  
in  d isc rim in a tin g  speech sounds during  th e  developm ental p e rio d .
Locke (1971) su c c e ss fu lly  te s te d  d isc rim in a tio n  s k i l l s  in  
ch ild ren  aged two and th re e .  The c h ild re n  were p resen ted  w ith  two 
p ic tu re s ,  p o in tin g  to  th e  one named by th e  exam iner. T his experim ental 
t e s t  i s  s im ila r  to  th e  Templin T est o f D isc rim in a tio n .
H ierarchy  o f D iscrim ination  Tasks
I f  th e  im portance o f  a u d ito ry  d isc rim in a tio n  as i t  re v e a ls  th e  
c h i ld 's  phoneme o rg an iza tio n  i s  accep ted , i t  becomes im portan t to  d i s ­
cover th e  developm ental p a t te rn  of d isc rim in a tio n  s k i l l s .  In  p rep a rin g  
t h i s  s tu d y , t h i s  w r i te r  no ted  a  h ie ra rc h y  of d isc r im in a tio n  s k i l l s .
C erta in  fa c e ts  o f th e  d isc rim in a tio n  s k i l l  were s tu d ie d  and 
o th e rs  were e lim in a ted  in  choosing a  c e r ta in  le v e l  o f d i f f i c u l t y  and a  
method of t e s t  p re s e n ta tio n .
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The v a r ie ty  of d isc rim in a tio n  ta s k s  p re sen te d  here  i s  n o t i n ­
tended to  he a l l  in c lu s iv e , as th e re  a re  many tm explored p o s s i b i l i t i e s .  
The fo llow ing  c la s s i f i c a t io n  scheme accounts fo r  th e  most f re q u e n tly  
used sçjproaches to  d isc rim in a tio n  te s t in g :
Matching o f E x te rn a lly  P resen ted  A uditory  S tim u lii  
Hon-meaningful m a te r ia l 
Meaningful m a te r ia l
Matching o f E x te rn a lly  P resen ted  S tim u lii  to  an In te rn a l  Standard 
A u d ito ry -v isua l a sso c ia tio n  ta s k s  
A uditory ta sk s
In te rn a l  In te g ra tio n  o f E x te rn a lly  P re sen ted  S tim u lii
Matching o f E x te rn a lly  P resen ted  S tim u lii
Non-meaningful M ate ria l
Comparison between two o r more a u d i to r i ly  p resen ted  s t im u l i i ,  
w ith a  "same" o r " d if fe re n t"  paradigm i s  th e  v e h ic le  f o r  se v e ra l t e s t s  
using  non-meaningful m a te r ia l .  T rav is  and Rasmus (1931) devised a  t e s t  
o f d isc rim in a tio n  a t  t h i s  l e v e l ,  as d id  M ildred T enplin  in  19U2.
Ifeaningful M ateria l
Elenkogen and Thcmpson (1972) compared th e  a u d ito ry  d isc rim in ­
a tio n  s k i l l s  o f lower c la s s  c h ild re n  w ith  two m easures: th e  Wepman,
Tdiich uses m eaningful m a te r ia l;  and a  t e s t  s im ila r  to  th e  Wepman, except 
th a t  phonemes were exchanged between word p a ir s  to  c re a te  nonsense 
s y l la b le s .  S o c ia l c la s s  d iffe re n c e s  in  e r ro r  sco res  were found f o r  
m eaningful m a te r ia l b u t were n o t seen w ith  th e  non-m eaningful m a te r ia l .  
Elenkogen and Thompson hypothesize  t h a t  a  t e s t  using  m eaningful m a te r ia l 
may measure a vocabulary  f a c to r  in  a d d itio n  to  a u d ito ry  d isc r im in a tio n .
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L àF orest fotmd c h ild re n  d isc rim in a ted  m eaningfnl m a te r ia l  more success­
f u l ly .
I t  seems l i k e l y  th a t  vocabulary  le a rn in g  and le a rn in g  th e  phono­
lo g ic  system  o f th e  language a re  in t im a te ly  in te r r e l a t e d  as th ese  
p rocesses u su a lly  occur to g e th e r  in  e a r ly  ch ildhood .
A deep phoneme t e s t  u sing  m eaningful m a te r ia l  was d iscu ssed  by 
Anderson (1963), who based  h e r  t e s t  on th e  c h i ld 's  own m is a r t ic u la t io n s  
o f th e  / s /  sound. She te s te d  th e  c h i ld ’ s a b i l i t y  to  d isc rim in a te  h is  
erroneous production  from th e  c o rre c t  sound. The sounds were p resen ted  
to  th e  ch ild ren  in  m eaningful words.
Matching o f E x te rn a lly  P resen ted  Events to  an In te rn a l  Standard
A udito iy-V isual A ssocia tion  T est
Several d isc r im in a tio n  t e s t s  combine an a u d ito ry -v isu a l a sso c ia ­
t io n  ta sk  w ith  th e  d isc rim in a tio n  ta s k .  In  t h i s  type o f t e s t  a p ic tu re  
must be id e n t i f ie d  in  con junction  w ith th e  d isc rim in a tio n  ta s k . 
Schiefelbush  and L indsey (19^8) developed a d isc r im in a tio n  t e s t  a t  t h i s  
l e v e l .  C hildren were req u ire d  to  id e n t i f y  two o f  th re e  p ic tu re s  r e p re ­
sen ting  words which sounded a l ik e ;  in  c o n tra s t  th e  s tim u lus words were 
p resen ted  in  th re e  ways: ( l )  th e  c h ild  s a id  th e  th re e  words and p o in ted
to  th e  two p ic tu re s  re p re se n tin g  words which sounded a l ik e ;  (2) th e  
examiner s a id  th e  th re e  words and th e  c h ild  p o in ted  to  th e  ap p ro p ria te  
p ic tu re ;  (3) th e  c h ild  sa id  th e  th re e  words s i l e n t l y  and p o in ted  to  th e  
c o rre c t p ic tu r e s .  Thus, th e  c h ild  decoded th e  a u d ito ry  s t im u l i i ,  de­
cided  which words sounded a l ik e ,  and made a  v is u a l  d isc rim in a tio n  choice 
o f two o f th e  p ic tu r e s .  The s i l e n t  ev a lu a tio n  p o rtio n  o f th e  t e s t  j u s t
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mentioned may con ta in  a  ta sk  s im ila r  to  producing words co n ta in in g  a  
given sound. In  t o th  ta s k s  th e  a c tu a l  d isc rim in a tio n  p ro cess  i s  one o f  
in te r n a l  m atchiz^ w ithout au d ito ry  s t im u l i i .
M artin (1973) found th a t  a d isc rim in a tio n  ta s k  using  v is u a l  
s t im u l i i  changes th e  n a tu re  o f  th e  p e rc e p tu a l ta s k  and cannot he used 
to  make comprehensive s ta tem en ts concerning d isc rim in a tio n  s k i l l .
Many c l i n i c a l l y  used au d ito ry  d isc rim in a tio n  t e s t s  a re  a t  t h i s  
l e v e l ,  includ ing  th e  Goldman-Fristoe-Wbodcock, and th e  Word I n t e l l i g i -  
b i l i l y  hy P ic tu re  I d e n t i f ic a t io n  T es t (W ÏPI).
A uditory Tasks
T es ts  o f  d isc rim in a tio n  ïA ich  ta p  phonemic knowle<3^e through 
th e  au d ito ry  channel only  a re  r e f e r r e d  to  here  as a u d ito ry  ta s k s ,  r e -  
q u i r i i^  r e fe ra ic e  to  an in te r n a l  s ta n d a rd , h u t no in ten n o d a l a s so c ia tio n ,
Aungst and P ric k  (1969) in v e s tig a te d  th e  c o r r e la t io n  between 
consistency  of a r t ic u la t io n  and th e  a b i l i t y  to  judge o n e 's  own speech 
p roduction . The th re e  phone tic  d isc rim in a tio n  t e s t s  th e y  devised are  
au d ito ry  ta s k s . These inc luded : ( l )  a t e s t  o f conparison , in  Wiich
th e  c h ild  judged h is  speech p roductions in  conparison  to  those  of 
another; (2) a  t e s t  of delayed judgment, in  which th e  c h ild  judged a 
playback of h i s  own speech; and ( 3) a  t e s t  o f  in s tan tan eo u s  judgment in  
T*ich th e  c h ild  judged h is  own speech w hile  in  th e  a c t  o f speaking.
A ll t e s t s  inc luded  t h i r t y  words con ta in ing  allophones o f / r / .
The rec o g n itio n  t e s t  p re sen ted  h e re , in  which a c h ild  decided  
i f  a  word conta ined  a  given sound, i s  a lso  an a u d ito ry  ta s k .
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Hatching to  an In te rn a l  S tandard and G enerating 
to  and from th e  In te rn a l  Standard
There a re  no standard ized  a u d ito ry  d isc r im in a tio n  t e s t s  s tu t^dng  
th e  r e la tio n s h ip  between a u d ito ry  d isc rim in a tio n  and speech programming 
and word f in d in g . The word p roduction  t e s t  p resen ted  h e re  invo lved  a 
con tinu ing , spontaneous, in te r n a l  id e n t i f i c a t io n  o f words co n ta in in g  
allophones o f th e  ta r g e t  phoneme p resen ted  by  an exam iner. Such a t e s t  
invo lves a con tinu ing  search  by  th e  c h ild  through h i s  lex ico n  ev a lu a tin g  
each word to  see w hether i t  con ta ined  an allophone o f  th e  given phoneme 
( / s /  o r  / n / ) .
The t e s t  c o n s is te d  o f a u d ito ry  p re s e n ta tio n s  o f th e  phonemes / s /  
and / n / .  The ch ild ren  were in s t ru c te d  to  say  as many words as p o ss ib le  
con ta in ing  th e  given sound.
S tatem ent o f Puipose
This study  attem pted  to  in tro d u ce  some p re lim in a ry  norm ative d a ta  
r e la t iv e  to  deep a u d ito ry  d isc r im in a tio n , th e  d isc rim in a tio n  o f  one pho­
neme in  many d i f f e r e n t  phonemic c o n te x ts . A broad d isc rim in a tio n  t e s t  
g ives in fo rm ation  about a wide range o f phonemes, w hile  a deep t e s t  o f  
d isc rim in a tio n  g ives in fo rm ation  about one phoneme in  a wide range o f 
c o n te x ts . In  a standard  b road  d isc rim in a tio n  t e s t  one phoneme may be 
d isc rim in a ted  in  a  few c o n te x ts , b u t a  deep d isc r im in a tio n  t e s t  can 
p re se n t many phonemic s i tu a t io n s  g iv ing  a p ic tu re  o f  developing organ­
iz a t io n  o f a  s in g le  phoneme.
Two deep t e s t s  o f au d ito ry  d isc r im in a tio n  a re  p re se n te d , an 
a u d ito ry  ta s k  o f  sound rec o g n itio n  and a ta s k  o f  m atching an in te r n a l
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standard  and g en era tin g  to  and from th e  in te r n a l  s tandard  (h e re a f te r  
r e f e r r e d  to  as th e  p roduction  t e s t ) . The p roduction  t e s t  was g iven  hy 
in s t ru c t in g  th e  c h ild  to  th in k  o f as many words as p o ss ib le  in  a  f i f t e e n  
minute p e rio d  co n ta in in g  th e  given sound / s /  o r  / n / .
The rec o g n itio n  t e s t  was given by re a d ir^  a  l i s t  o f  words and 
having th e  c h ild  decide i f  th e  given sound / s /  o r  / n /  was p re s e n t .
T his study  te s te d  th e  Igrpothesis t h a t  th ese  s k i l l s  w i l l  in c re a se  
w ith  age, th a t  th e  c h ild re n  w iU  have more success w ith  th e  sound / n /  
as i t  i s  e a r l ie r  le a rn e d  than  / s / ,  and th a t  some c o r re la t io n  w i l l  be 
shown between th e  experim ental t e s t s  in tro d u ced  here  and an e x is tin g  
t e s t  o f aud ito ry  d isc r im in a tio n , th e  Wi^pman.
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CHAPTER I I  
PROCEDURE
The stucJy was done w ith  th re e  groups of w hite  hoys ages fo u r , 
f iv e ,  and seven. A th re e  y e a r-o ld  age g ro tp  was o r ig in a l ly  te s te d ,  h u t 
they  were unable to  respond on th e  experim ental ta s k .  Each c h ild  had 
heen screened f o r  adequate h earing  a t  1$ dB a t  ^00, 1000, 2000, UOOO, 
and 6000 Hz as recommended hy Anderson (1972).
C hildren were re je c te d  i f  th ey  had a th re sh o ld  worse than l5  dB 
a t  any one of th e  freq u en cies  t e s te d ,  in  e i th e r  e a r  te s te d .
To in su re  su b je c ts  w ith  normal a r t ic u la t io n  development, each 
hoy was given the  Tem plin-Darley Screening T es t o f A r t ic u la t io n . Sub­
je c ts  were accepted who scored a t  o r above th e  mean score  f o r  t h e i r  age 
le v e ls  as p resen ted  in  th e  Tenç>lin-Darley Manual, Since the  Templin- 
D arley does n o t g ive mean sco res f o r  th e  age in te r v a ls  o f  fo u r and one- 
h a l f ,  f iv e  and o n e -h a lf ,  s ix  and o n e -h a lf , th e se  sco res were e x tra p o la te d  
from th e  given sco res f o r  c h ild re n  a t  th e  n e x t low est age le v e l .  The 
t o t a l  score changes in  th e se  y e a rs  were q u ite  sm all so i t  was judged 
th a t  a  l in e a r  e x tra p o la tio n  would n o t d e v ia te  f a r  from th e  " true" 
developmental changes in  a r t i c u la t io n .  The c u t-o f f  sco res  used were:
Four y e a r  age group: 30
F ive y e a r age group:
Seven y e a r age group:
9
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Boys were chosen fo r  th e  stncfer because th ey  have been showi to  
be slow er to  develop speaking s k i l l s  than  g i r l s  and th u s  a re  more l ik e ly  
to  show a p ic tu re  of s t i l l  developing d isc rim in a tio n  s k i l l s .  There were 
s ix  boys in  each age g ro tp . The fo u r  y e a r o ld s , as th ey  w i l l  be r e fe r re d  
to ,  inc luded  boys aged th re e  y e a rs , s ix  months, to  fo u r y e a rs , f iv e  
months. The f iv e  y e a r  age grotç) inc luded  boys aged fo u r y ea rs  s ix  months, 
to  f iv e  y e a rs , f iv e  m onths. The seven y e a r o ld s included  su b je c ts  aged 
s ix  y e a rs , s ix  m onths, to  seven y e a r s ,  f iv e  months.
Experim ental Procedure
Each boy was given a t o t a l  o f  f iv e  d isc rim in a tio n  t e s t s :  The
Wepman, two experim ental t e s t s  o f sound re c o g n itio n , and two experim ental 
t e s t s  o f sound p ro d u c tio n . E quivalent v e rs io n s  o f th e  fo u r  experim ental 
t e s t s  were c o n stru c ted  f o r  each of th e  sounds / s /  and / n / .
T esting  was done in  a  p la in ,  undecorated th erap y  room to  e lim in ­
a te  p o ss ib le  d is t r a c t io n  from th e  ta s k ,  and to  avoid in flu e n c in g  th e  
c h i ld 's  choice o f words on th e  p roduction  t e s t .
The two experim ental t e s t s  p resen ted  in  t h i s  s tu d y  were adm inis­
te re d  f o r  each o f th e  phonemes, / s /  and / n / .  In  a  study  by  Mader, / n /  
and / s /  were l i s t e d  as very  f re q u e n tly  o ccu rring  sounds in  the speech of 
c h ild re n . The assum ption was made th a t  f re q u e n tly  o ccu rring  sounds 
would perhaps be more fa m ilia r  to  c h ild re n  th an  in f re q u e n tly  o ccu rring  
sounds; / s /  and / n /  ( f re q u e n tly  occurring  sounds) were chosen fo r  th a t  
reaso n . Wellman e t  a l .  found th a t  / n /  i s  le a rn ed  approxim ately th re e  
y ea rs  e a r l i e r  than  / s /  by approxim ately  75 p e rcen t o f  th e  c h ild re n  
s tu d ie d . P o ss ib le  d iffe re n c e s  in  d isc r im in a tio n  o f e a r ly  and l a t e r
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le a rn ed  sounds was o f  i n t e r e s t  in  th e  p re s e n t  study and le d  to  the  
s e le c tio n  o f th e  two phonemes, / s /  and / n / .
P roduction  T es t
In  th e  word p roduction  t e s t ,  th e  c h ild  was to ld  to  th in k  o f a l l  
th e  words he could which contained  th e  sound be ing  te s te d .  He was en­
couraged v e rb a lly  and given a  c e re a l  token f o r  every  response .
The fo llow ing  in s t r u c t io n s ,  w ith  a p p ro p ria te  examples f o r  each
o f th e  two phonemes, were given:
How-we a re  going to  make a long l i s t  o f  words. L is te n  to  th e  
s - s - s  sound. There i s  a s - s - s  in  th e  words 'n y s e lf  ' ,  ’ se a ' 
and 'd r e s s ' .  Hear th e  s - s - s  sound? Now I  want you to  t e l l  
me a l l  th e  s - s - s  words you can th in k  o f .
The c h ild  was given a f i f t e e n  m inute p e rio d  to  produce words.
I f  th e  c h ild  stopped responding over a ry  t h i r t y  second p e rio d , th e  
examiner sa id :
You can th in k  of some more words. Remember to  th in k  of s - s - s  
words l ik e  'm y s e lf ',  ' s e a ' ,  'd r e s s ' .  Give me some more s - s - s  
words.
The same procedure was fo llow ed f o r  th e  / n /  phoneme, th e  exanç>le 
words being  "new", "m orning", "men".
A s l ig h t ly  d i f f e r e n t  procedure was follow ed fo r  th e  fo u r y ear 
age g ro ip . With t h i s  age g ro tp  th e  t e s t in g  procedure was stopped a f t e r  
f iv e  consecu tive  m inutes o f no resp o n ses, s in ce  th e  c h ild  appeared to  
have no more responses to  o f f e r ,  and th e  examiner wished to  keep th e  
c h i ld 's  a t te n t io n  to  complete th e  e n t i r e  t e s t .
R ecognition T est
Follow ing th e  p roduction  t e s t s ,  each su b je c t was given th e  sound
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re c o g n itio n  t e s t .  T his t e s t  c o n s is te d  o f  two l i s t s  (one f o r  / n /  and 
one f o r  / s / )  of f o r ty -e ig h t  words each , idiich were read  to  the  c h i ld ,  
w ithout r e p e t i t io n s ,  hy th e  exam iner. The c h ild  responded hy "yes" o r 
"no", in d ic a tin g  f o r  each word w hether o r  n o t th e  sottnd was p re s e n t .
The words f o r  th e  t e s t  were randomly se le c te d  from T horndike’s 
T eacher’s Word Book o f  20,000 Words. The words chosen appeared in  ho th  
th e  l i s t  of 1000 e a r l i e s t  le a rn e d  words, and th e  500 most fre q u e n tly  
used words. This was done in  a ttem pt to  in su re  th e  c h i ld re n 's  f a m i l ia r ­
i t y  w ith  th e  t e s t  words. T w enty-five p e rc e n t (12 words) o f each l i s t  
were words con ta in ing  th e  sound th e  c h ild  was to  l i s t e n  f o r .  The r e ­
maining t h i r t y - s i x  words con ta ined  a u su a l d is t r ib u t io n  o f sounds f o r  
p ro se  E hglish , except th a t  / s /  o r  / n /  was m issing .
The examiner f i r s t  tau g h t th e  su b je c ts  th e  c o rre c t  response 
p a tte rn  f o r  th e  t e s t ,  u sing  sample words. The sanpLe / s /  t e s t  words i n ­
cluded " s a id " , "p u t" , " h e s t" , and "sh e" . The sample / n /  words included  
"n ea r" , " p a r t" ,  "man", and " a l l " .
The fo llow ing in s t ru c t io n s  were used w ith  th e  a p p ro p ria te  phoneme
and were given to  teach  su b je c ts  th e  c o rre c t  response p a t te r n .
I ’l l  say th e  word ' s a i d ' ,  you say . . . [h e re  th e  examiner paused 
to  e n tic e  th e  c h ild  to  respond] ’y e s ’ [ any wrong response was 
c o rre c te d , and th e  c h ild  was rewarded w ith  a  p iec e  o f c e re a l when 
he had u t te re d  th e  c o r re c t  re sp o n se ] . I ' l l  say ’p u t ' , you say 
. . . 'n o ' [any  wrong response Was c o rre c te d , c h ild  was rew arded]. 
I ’l l  say  ’b e s t ’ ,  you say  . . . 'y e s ' [ th e  c h ild  was rewarded w ith  
c e re a l when he s a id  'y e s '] .  I ’l l  say 's h e ' ,  you say . . . ’n o ’
[ th e  c h ild  was rewarded w ith  c e re a l  when he s a id  ’n o ’ ] . Now l e t s  
l i s t e n  to  some more words. Say 'y e s ' i f  you hear s - s - s  in  th e  
words and ’no ’ i f  you don’t .
The examiner rea d  from th e  word l i s t s  a t  a r a te  o f one word every  
f iv e  seconds.
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Reinforcem ent
The su b je c ts  were rewarded f o r  every response on bo th  e x p e ri­
m ental t e s t s .  They were rewarded v e rb a l ly  w ith  "ok" and th ey  were a lso  
rewarded w ith  a  p iec e  of sugar coated  c e re a l .
To keep th e  c h i ld  from e a tin g  th e  c e re a l during  th e  t e s t  and to  
keep h i s  c e re a l in  view , th e  c e re a l  was p laced  in  a g la s s  tube mounted 
on a stand  in  a  conspicuous p la c e  b e fo re  th e  c h ild .  At each response a 
p iece  of c e re a l was dropped in  th e  tu b e , th u s  mounting h igh  in  th e  tube 
by th e  end of each t e s t .  A fte r  each t e s t  -Uie examiner emptied th e  tube 
in to  a sm all bag and k p t  th e  bag in  view , encouraging the  boy to  earn 
more c e re a l to  tak e  home w ith  him.
T es t Order
The rec o g n itio n  t e s t s  were given a f t e r  th e  production  t e s t s .  
T his was done in  o rder to  p rev en t any words given on th e  re c o g n itio n  
t e s t  from in flu e n c in g  th e  p roduction  t e s t .  H alf th e  su b je c ts  from each 
BgB g r o p  were given th e  / n /  t e s t  f i r s t ,  h a l f  were given th e  / s /  t e s t  
f i r s t .  The / n /  p roduction  and / n /  rec o g n itio n  t e s t s  were never given 
in  consecutive o rd er to  avoid  any e f f e c ts  o f f a m i l i a r i ty  w ith th e  sound 
on the  rec o g n itio n  t e s t .  For the  same reason , th e  / s /  rec o g n itio n  and 
p roduction  t e s t s  were never given in  consecu tive  o rd e r . Thus, th e  two 
p o ss ib le  t e s t  o rd ers  were / n /  p ro d u c tio n , / s /  p ro d u c tio n , / n /  reco g n i­
t io n ,  and / s /  re c o g n itio n ; and / s /  p ro d u c tio n , / n /  p ro d u c tio n , / s /  
re c o g n itio n , and / n /  re c o g n itio n .
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T abu lation  of R esu lts  
P roduction  T est
A ll responses were recorded  in  th e  o rder g iven . The responses 
were recorded in  a  manner so th a t  th e  answer sh e e t showed in  which 
minute o f the  f i f t e e n  m inute p e rio d  aigr response o ccu rred . The mimeo­
graphed answer sh e e t was d iv id ed  in to  fo u r  columns o f  b lank  spaces, 
headed " i n i t i a l ” f o r  words in  which th e  sound occurred  in  th e  i n i t i a l  
p o s i t io n ,  "m edial" fo r  words in  idiich th e  sound occurred  in  th e  m edial 
p o s i t io n ,  " f in a l"  fo r  words in  which th e  sound occurred  in  the  f i n a l  
p o s i t io n ,  and "n o n -ta rg e t response" f o r  words which d id  n o t co n ta in  th e  
sound te s te d .  The h o r iz o n ta l  l in e s  on th e  sheet were numbered, th u s 
g iv ing  a t a l l y  o f the  t o t a l  resp o n ses. I f  a  word con tained  the  ta r g e t  
sound in  more than  one p o s i t io n  i t  was no ted  in  th e  ap p ro p ria te  columns 
on th e  same h o r iz o n ta l  l i n e .  A fte r every  one-m inute p e rio d , the  exam­
in e r  numbered th e  l a s t  response , in d ic a t in g  th e  number o f m inutes 
passed , thus keeping th e  words sep a ra ted  as to  th e  m inute ou t o f  th e  
t o t a l  f i f te e n  m inute p eriod  in  tÆdch th e  response occurred (see  Appen­
d ix  I ) .
R ecognition T est
A ll stim u lus words were marked as c o rre c t  o r  in c o r re c t  on the  
mimeographed word l i s t s  as th e  t e s t  was g iven . The symbol "c" was 
p laced  on th e  r ig h t  s ide  o f th e  word fo r  a  c o rre c t  response , th e  symbol 
"-" was used to  no te  an In c o r re c t  response (see  Appendix I ) .
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CHAPTER H I  
RESULTS AMD DISCUSSION
The d a ta  ob tained  in  t h i s  s tndy  were sco res f o r  e ig h teen  boys, 
s ix  a t  each o f th e  th re e  age le v e ls ,  on th e  W^jman T est o f A uditory 
D iscrim ination  and on a re c e p tiv e  and a  p roductive  deep d isc rim in a tio n  
t e s t ,  one fo r  each o f th e  sounds / s /  and / n / .  The sco res fo r  th e  p ro ­
d u c tiv e  t e s t  were examined in  term s o f  th e  p o s i t io n  o f th e  sound in  
th e  words produced by th e  c h ild ,  i n i t i a l ,  m ed ial, o r  f i n a l .  These d a ta  
were evaluated  by  means of two L in d q u ist Type VI Analyses o f V ariance. 
The r e la t io n s h ip s  between th e  Wepman and th e  experim ental deep t e s t s  
were examined using  a Pearson Product-Moment Procedure .
S im ila r ity  o f th e  Wepman w ith  Experim ental 
Deep D iscrim ination  T es ts
The r e la t io n s h ip s  between th e  two experim ental d isc rim in a tio n  
t e s t s  and an e x is t in g ,  c l in ic a l ly -u s e d  d isc rim in a tio n  t e s t ,  th e  Wepman, 
were examined. In  a d d itio n , r e la t io n s h ip s  among s ig n if ic a n t  su b te s ts  
o f th e  experim ental t e s t s  o f d isc rim in a tio n  were e v a lu a ted . These 
re la t io n s h ip s  were eva lua ted  v ia  Pearson Product-Moment C o rre la tio n  
C o e ff ic ie n ts .
R esu lts
Table I  p re se n ts  th e  c o r re la t io n  c o e f f ic ie n ts  ob ta ined  in  t h i s
IS
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s tu d y . The Wepman r e s u l t s  a re  u su a lly  g iven in  term s o f e r ro r  sco res ; 
th e se  were converted  so t h a t  p o s i t iv e  r e la t io n s h ip s  between th e  Wepman 
and th e  experim ental t e s t s  ( re p o rte d  in  term s o f n-umber c o rre c t)  would 
y ie ld  p o s i t iv e  c o r re la t io n  c o e f f ic ie n ts .
TABLE I
A. RELATIONSHIPS BETWEEN WEPMAW AHD EXPERIMENTAL DEEP TESTS
Productive  
T o ta l / s /  / n /
Receptive 
T o ta l /  s /  / n /
T o ta l 
/ s /  / n /
Wepman .61 .7U .3U .69  .6U .70 .80 .83
r  s ig n i f ic a n t  a t  .01 = .^6 
r  s ig n i f ic a n t  a t  .OS = .U6
B. RELATIONSHIPS BETWEEN SDBTESTS OF THE 
DEEP TESTS OF DISCRIMINATION
Receptive
/ n /
P roductive
/ s /
T o ta l 
P roductive  / s /
Receptive
/ s / .90 .70 — — —
Productive
/ n / .62 .52 - -
TOTAL
Receptive
/ n / — —
- - .6^ — 
.8$
r  s ig n i f ic a n t  a t  .01 = .^6 
r  s ig n i f ic a n t  a t  .0^ = .U6
A d e f in i te ,  b u t m oderate c o r re la t io n  e x is ts  between th e  W^man 
T est o f A uditory D iscrim ination  and the  two experim ental deep d isc rim in ­
a tio n  t e s t s  in tro d u ced  h e re , th e  re c e p tiv e  and th e  p ro d u ctiv e  t e s t s .
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T his in d ic a te s  a co n sis ten cy  between th ese  experim ental t e s t s  and a 
commonly used c l i n i c a l  t e s t  o f d isc r im in a tio n .
The t o t a l  / s /  r e s u l t s  show a h ig h  c o r re la t io n  w ith  the  t o t a l  
/ n /  t e s t  r e s u l t s .  T his d e f in i te ,  p o s i t iv e  re la t io n s h ip  in d ic a te s  no 
sound s p e c if ic  d if fe re n c e s  in  th e  sounds t e s te d ,  when bo th  rec ep tiv e  
and p roductive  t e s t  sco res  a re  combined.
T o ta l re c e p tiv e  t e s t  so c res  c o r re la te d  m oderately  w ith  t o t a l  
p roductive  t e s t  s c o re s . This m oderate r e la t io n s h ip  h e ld  t ru e  fo r  th e  
re c e p tiv e  and p ro d u c tiv e  v e rs io n s  o f  th e  t e s t  fo r  both  sounds, and fo r  
th e  t o t a l  re c e p tiv e  and p roductive  t e s t  re la t io n s h ip s  w ith  th e  Wepman.
R ecep tively  th e  / s /  and / n /  t e s t s  c o rre la te d  h ig h ly , in d ic a tin g  
a s tro n g , p o s i t iv e  r e la t io n s h ip .  These t e s t s  show an in terdependence, 
in d ic a tin g  th a t  th e  s k i l l s  tapped may be im p o rtan tly  th e  same fo r  bo th  
sounds te s te d .
P ro d u c tiv e ly , th e  / s /  and / n /  t e s t s  in d ic a te d  a  weak c o r re la t io n .  
The / s /  t e s t  c o r re la te s  m arkedly w ith  th e  Wepman, w hile th e  / n /  t e s t  
shows no s ig n i f ic a n t  r e la t io n s h ip .  T his independence may in d ic a te  d i f ­
fe r in g  s k i l l s  f o r  d i f f e r e n t  sounds te s te d ,  when a p roductive  t e s t  i s  
used.
The d i f f e r e n t  re la t io n s h ip s  seen in  th e  deep t e s t s  f o r  each 
sound seem to  in d ic a te  an independence between the  re c e p tiv e  and p ro ­
ductive  t e s t s .  The evidence suggests th ey  tap  in p o r ta n tly  d if f e r e n t  
s k i l l s .  Such a conclusion  i s  c o n s is te n t  w ith  p rev ious language re se a rc h  
showing rec ep tiv e  s k i l l s  to  serve  as a  b a s is  fo r  p ro d u ctiv e  language.
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R ela tio n sh ip s  Between Mode, Age, and Sotmd T ested
Scores on each o f  th e  deep d isc rim in a tio n  t e s t s  c o n s is ted  o f  
th e  nxmiber c o rre c t  on each t e s t .  The ob ta ined  d a ta  were eva lua ted  by 
means o f a L in d q u is t Type VI A nalysis o f V ariance, The a n a ly s is  o f 
V ariance inc luded  th re e  f a c to r s ,  ( l )  th e  th re e  age groups, fo u r-  f iv e -  
and seven-year o ld s ; (2) th e  two modes, re c e p tiv e  and p ro d u c tiv e , and 
( 3 ) th e  two sounds, / s /  and / n / .  A summary o f th e  a n a ly s is  i s  p re ­
sen ted  in  Table I I .  Table I I I  p re se n ts  th e  mean sco res  on th e  fo u r 
s u b te s ts  o f d isc r im in a tio n , p ro d u c tiv e  / s /  and / n / ,  and re c e p tiv e  / s /  
and / n / .
TABLE I I
SÜMARÏ OF THE ANALYSIS OF VARIANCE; MDDE, SOUND, AGE
Source d f Sum of 
Squares
Mean
Square
F
Between su b je c ts 17 9561.903 562,U61i8
Age 2 6297.152 31UB.726 ll*.l*682^
E rro r (b) 1^ 326U.U51 217.6300
W ithin su b je c ts 10 , 051.75 186.11*35
Mode 1 6 , 2^2.91 6 , 252.91 11*1*. 361^
Sound 1 .35UU .351*1* .001*1*16
Mode-Sound 1 131 .IIU 6 131 .111*6 1.9715
Mode-Age 2 U07.633 203. 816^ 1*.7035"^
Sound-Age 2 178.103 89.0515 1.10963
Mfode, Sound, Age 2 230.589 115 . 291*5 1.7336
E rro r (w) 2 ,8?l.o56 lU 63.3565
ErroP]^(w) 15 61i9.711t 1*3 . 311*2
Error2(w) 15 1 , 203.7996 80.2533
Error^(w ) 15 997.533 66.502
s ig n i f ic a n t  a t  .01; ** s ig n i f ic a n t  a t  .05
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R esu lts
As T able I I  in d ic a te s ,  age and mode o f  t e s t  p re s e n ta tio n  are  
s ig n i f ic a n t  f a c to r s ;  w hile  choice o f sotmd had no e f f e c t  on th e  t e s t  
s c o re s . The in te r a c t io n  between age and mode i s  s ig n i f ic a n t .  Table H I  
re v e a ls  t h a t  th e  s ig n i f ic a n t  Mode-Age in te r a c t io n  occurs a t  age seven, 
where th e  d if fe re n c e  between scores on th e  re c e p tiv e  and p roductive  t e s t s  
o f / n /  narrows sh a rp ly  from th e  d iffe re n c e  between th e  same t e s t s  a t  
p rev ious age l e v e ls .  T h is i s  n o t th e  case fo r  / s / .
TABLE I I I
MEAN SCORES ON THE DEEP TESTS OF DISCRIMINATION
Four
AGE
Five
L'l X 'j'
Seven
Receptive
/ s / 26.^ 3U.33 Uh.66
/ n / 26.3 31.0 h i . 66
Productive
/ s / 10.8 2^.1
/ n / 2.33 9.7 37.3
C r i t i c a l  d iffe re n c e  .0$ = 1 0 .8L 
C r i t i c a l  d if fe re n c e  .10 = 9 .Oh
The mean sco res f o r  th e  two experim ental t e s t s  ( re c e p tiv e  and
p roductive) d i f f e re d  s ig n i f ic a n t ly  from one another a t  each age l e v e l ,
and sco res  on each o f  th ese  t e s t s  a t  age f iv e  d if fe re d  s ig n i f ic a n t ly  
from t h e i r  co im terp a rt a t  age seven; th e  d iffe re n c e  between scores a t  
age fo u r  and scores a t  age f iv e  f e l l  j u s t  below  the c r i t i c a l  d if fe re n c e
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s ig n i f ic a n t  a t  th e  .10 le v e l  of confidence . The obvions t re n d , though, 
i s  f o r  in c re a s in g  sco res w ith  age. T his tre n d  h e ld  tru e  w hether one 
compared th e  t o t a l  re c e p tiv e  sco res w ith  t o t a l  p ro d u c tiv e  sco res o r 
conpared on ly  th e  / s /  (o r  th e  / n / )  re c e p tiv e  sco re  w ith  i t s  p ro d u ctiv e  
c o u n te rp a rt a t  th e  n ex t age l e v e l .  T his p a t te r n  may be in te r p r e te d  as 
in d ic a tin g  th a t  th e  ta s k s  sanpled  by  th ese  two deep experim ental t e s t s  
a re  developing over th e  ages sampled in  t h i s  s tu d y .
D iscussion
Scores on th e  re c e p tiv e  t e s t s  were shown to  be s ig n i f ic a n t ly  
b e t t e r  than  sco res on th e  p ro d u c tiv e  t e s t s ,  except a t  age seven where 
th e  d if fe re n c e  between re c e p tiv e  and p roductive  v e rs io n s  o f th e  / n /  t e s t  
was n o t s ig n i f ic a n t .
The re c e p tiv e  t e s t  i s  of a d i f f e r e n t  n a tu re  from th e  p roductive  
w ith  a "yes-no" paradigm , re q u ir in g  no vocabulary  scanning (each word 
was p resen ted  by th e  exam iner). Scores on th e  re c e p tiv e  t e s t  gave c re ­
d i t  fo r  r e je c t in g  a word which d id  n o t have th e  sound in  q u estio n . The 
p roductive  t e s t ,  in  c o n tr a s t ,  may have req u ire d  many judgments f o r  each 
word produced. The c h ild  scanned h i s  vocabulary  to  lo c a te  and id e n t i fy  
words con ta in ing  a  p a r t i c u la r  sound. I t  i s  assumed th a t  a  r e je c t io n  
p ro cess  was a lso  invo lved  in  the  p roduction  t e s t ,  s ince  th e  c h ild  was 
to  produce only  words c o n ta in in g  th e  one sp e c if ic  sound / s /  o r  / n / ,  b u t 
in  th e  scoring  o f  t h i s  t e s t ,  m atching and r e je c t io n  i s  given no c r e d i t .  
T h is may he lp  account fo r  th e  h ig h er sco res  on the  re c e p tiv e  t e s t ,  s in ce  
some c u rre n t re sea rch  has in d ic a te d  th a t  d isc rim in a tio n  sco res a re  
h ig h e r fo r  s t im u l i i  o r ig in a tin g  o u ts id e  th e  child* s system than  f o r  
s t im u l i i  which i s  o r ig in a te d  by  th e  c h i ld .
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These h ig h e r sco res on th e  re c e p tiv e  t e s t  a re  a lso  c o n s is te n t 
w ith  th e  g en era l p a t te rn  o f language le a rn in g , where, g e n e ra lly , recep ­
t iv e  s k i l l s  precede p ro d u c tiv e  s k i l l s  (C a rro l l ,  M orley).
The lac k  o f s ig n i f ic a n t  d iffe re n c e  between th e  two sounds te s te d  
in  t h i s  study i s  c o n tra ry  to  th e  exam iner’s h y p o th esis  th a t  / n /  sco res 
would be b e t t e r  than  / s /  because / n /  i s  an e a r l i e r  le a rn ed  sound and 
c h ild re n  a t  any given age have had more tim e to  id e n t i fy  and become 
fa m il ia r  w ith  / n /  words p r io r  to  th e  te s t in g  s i tu a t io n .  The examiner 
suggests t h i s  as a to p ic  fo r  fu tu re  re se a rc h , in c lu d in g  more sounds in  
a deep t e s t  o f d isc r im in a tio n . The lack  o f  sound r e la te d  d iffe re n c e s  
in  th e  sco res may be because b o th  th e  sounds occur w ith  a h igh  frequency 
in  th e  E nglish  language, although / n /  occurs s l ig h t ly  more o f te n . These 
r e s u l t s  in d ic a te  th a t  t h i s  deep d isc rim in a tio n  t e s t  may n o t d i f f e r  w ith  
th e  p a r t i c u la r  sound te s te d .
A s ig n i f ic a n t  b u t weak in te ra c t io n  e x is te d  between the  mode and 
th e  th re e  age l e v e l s .  The re c e p tiv e  t e s t  scores were con tinuously  
b e t t e r  than  th e  p roductive  sco res  f o r  a l l  ages te s te d .  The in te r a c t io n  
occurs a t  the  seven y ear age le v e l ,  where th e  d if fe re n c e  between th e  
re c e p tiv e  and p ro d u c tiv e  mean t e s t  sco res narrows sh a rp ly  f o r  / n / .  F ar 
more / n /  words were produced a t  t h i s  age l e v e l ,  and th e re  were a lso  more 
/ n /  e r ro r  words produced. The reason  behind  t h i s  in c re a se d  / n /  word 
p roduction  may be a to p ic  f o r  fu tu re  re se a rc h . The f a c t  th a t  / n /  i s  an 
e a r l i e r  le a rn ed  sound could be  explored  as w e ll as th e  p o s s ib i l i t i e s  
t h a t  / n /  i s  m otoric a l ly  e a s ie r  to  p roduce, o r  more p le a sa n t to  th e  child»
In  th e  seven y e a r  age groiç>, many / s /  e r ro rs  invo lved  words 
sp e lle d  w ith  's*  b u t n o t co n ta in in g  th e  / s /  sound such as p lu r a ls  w ith  
th e  / z /  sound, and words such as "sugar" w ith  th e  X T / sound.
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R ela tio n sh ip s  Between Age. Sottnd, and P o s itio n  o f Sound in  Word
The r e s u l t s  ob ta ined  on th e  p roduction  t e s t  were examined from 
th e  s ta n d p o in t o f  th e  p o s i t io n  o f th e  sound in  th e  words produced. A 
second L in d q u is t Type VI A nalysis o f V ariance was used to  eva lua te  th e  
d a ta  o b ta in ed . The a n a ly s is  con ta ined  th re e  f a c to r s :  ( l )  p o s it io n
sc o re s , number o f  words w ith  th e  sound in  each p o s i t io n ;  (2) th re e  age 
l e v e ls ,  fo u r - f iv e -  and seven-year o ld s , and ( 3) th e  two sounds / s /  and / n / .
R esu lts
The sco res ob ta ined  in  th e  a n a ly s is  o f v a rian ce  are  p resen ted  in  
Table IV.
TABLE IV
SÜMARY OF THE AHALÏSIS OF VARIANCE OF PRODUCTIVE 
TEST SCORES BY SOUND, POSITION, AND AGE LEVEL
Source df Sum o f Squares Mean Square F
Between su b je c ts 17 271:3.126 161.360
Age 2 1937.877 968.9385 18.050
E rror(b) 15 80^.219 53.6832
W ithin su b je c ts 90 31^3.1^6
Sound 1 .083 .083 .001
P o s itio n 2 301. U63 150.1375 61 .01:
Sound-position 2 396.502 198.251 9.77
Sound-age 2 27.731 13.8655 .11:
P o s itio n -ag e ii 275.217 68.891:5 27.97
P osition -age-sound if 216.925 61.73125 3.016
E rro r (w) 7? 2205.235 29.1:031
Erroi^(w ) 15 1522 .38U 101.1:922
Errorg(w) 30 73.787 2.1:595
Error^(w) 30 609 . 06U 20.3021
■«■Significant a t  .01; « ^ s ig n if ic a n t  a t  .0^ .
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Age and p o s i t io n  were fonnd to  be s ig n i f ic a n t  f a c to r s ,  while 
th e  choice o f sound d id  n o t  in f lu e n c e  the  t e s t  s c o re s . A strong  i n t e r ­
a c tio n  i s  seen between sound and p o s i t io n  and some s ig n if ic a n t  in te r a c ­
t io n  i s  shown between sound and p o s it io n  w ith age. The mean number of 
words produced f o r  each p o s i t io n  a t  every  age le v e l  i s  p resen ted  in  
T able V.
TABLE 7
MEAN NT3MBER OF RESPONSES ON THE PRODUCTIVE 
DISCRIMINATION TEST
Age Group
Four
I n i t i a l
P o s itio n
M e d ia l F in a l
/ s / 2.83 .05 2.16
/ n / 1.16 .66 .50
F ive
/ b/ 6.50 1.16 3.16
/ n / 1 .83 it.66 3.83
Seven
/ s / 20.50 2.66 U.55
/ n / 11.00 9.66 15.00
Sound T o ta ls
/ s / 9.9L l.W t it.55
/ n / i t .66 5.00 6.itii
C r i t i c a l  d iffe re n c e  a t  .05 = 6.193 
C r i t i c a l  d if fe re n c e  a t  .10 = U.053
A s ig n i f ic a n t  in te r a c t io n  i s  seen betvreen sound and the  p o s it io n  
o f th e  sound in  th e  words produced. Of th e  / s /  words produced, the  
sound occurred  most o f te n  in  the  i n i t i a l  p o s i t io n ,  then  in  the  f in a l  
p o s i t io n ,  and l e a s t  o ften  in  th e  m edial p o s i t io n .  T his p a tte rn  o f
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p o s i t i o n  o c c u r r e n c e  i s  c o n s i s t e n t  w i t h  t h e  s t u d i e s  ( b y  M a d e r  a n d  D ew ey) 
o f  p o s i t i o n  o c c u r r e n c e  i n  t h e  E n g l i s h  l a n g u a g e  ( s e e  T a b l e  V I ) .
TABLE V I
OCCURRENCE OF THE / s /  M D  / n /  SOUNDS IN  THE IN IT IA L ^
MEDIAL 3 AND FIN A L POSITIONS
( G iv e n  i n  p e r c e n t a g e s )
I n i t i a l M e d ia l
Dewey
S y l l a b l e s
/ s /
M
W o rd s
/ s /
/n /
M a d e r
W o rd s
/ s /
/ u /
P r e s e n t  S t u c ^
/ s /
/ n /
U6
IS
3 2 .8S 
9.60
13
31
39.0
S8
So
7
62
2h
20
62
9
31
F i n a l
ia
S3
27.30
32.1*0
30
31
29
US
T h e  / n /  s o u n d  o c c u r r e d  m o s t  o f t e n  i n  t h e  f i n a l  p o s i t i o n ,  t h e n  i n  
t h e  m e d i a l  p o s i t i o n ,  a n d  l e a s t  o f t e n  i n  t h e  i n i t i a l  p o s i t i o n .  T h i s  i s  
c o n s i s t e n t  w i t h  t h e  D ew ey  s t u d y  o f  s y l l a b l e s ,  b u t  i s  l e s s  c o n s i s t e n t  
w i t h  D ew ey’ s  s t u d y  o f  w o r d s ,  a n d  t h e  s i m i l a r  M a d e r  s t u d y .  T h e  l a t t e r  
s t u d i e s  l i s t e d  t h e  m e d i a l  p o s i t i o n  a s  o c c u r r i n g  t h e  m o s t  f r e q u e n t l y ,  
w h i l e  / n /  o c c u r r e d  m o s t  f r e q u e n t l y  i n  t h e  f i n a l  p o s i t i o n  i n  t h e  r e ­
s p o n s e s  o f  c h i l d r e n  i n  t h e  p r e s e n t  s t u d y .  T h e  p r e s e n t  s t u d y  f o u n d  / n /
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to  occur l e a s t  f re q u e n tly  in  th e  i n i t i a l  p o s it io n  which i s  c o n s is te n t 
w ith  th e  s tu d ie s  c i te d .  The i r r e g u la r  p o s it io n  occurrence f o r  / n /  
in d ic a te s  t h a t ,  w hile i t  i s  an e a r ly  le a rn e d  sound, i t  may he e a r ly  
lea rn ed  in  th e  m o to ric , p h o n e tic , sense on ly , and may no t he o rganized  
as i t  i s  in  th e  a d u lt  phono log ica l system  u n t i l  l a t e r .
Another s ig n i f ic a n t  in te r a c t io n  i s  shown to  e x is t  between th e  
p o s i t io n  o f  th e  sounds in  th e  words produced and th e  age le v e ls  t e s te d .  
The in te r a c t io n  le a d s  to  th e  conclusion  th a t  th e  p a t te rn  o f p o s it io n  
occurrence v a r ie s  w ith  age.
For ho th  sounds and across a l l  age groups, th e re  were more 
i n i t i a l  words th an  f i n a l ,  and the  sm a lle s t number o f  words contained  
th e  sound in  th e  m edial p o s i t io n ;  t h i s  r e f l e c t s  a  common sound le a rn in g  
p a t te rn  as s tu d ied  by Wellman.
F in a l ly ,  a  s ig n i f ic a n t  in te r a c t io n  can be seen between a U  th re e  
f a c to r s  considered  in  th e  a n a ly s is .  The d iffe re n c e s  in  / s /  and / n /  
p o s i t io n  occurrence in c re a se  w ith  age and account f o r  t h i s  t r i p l e  
in te r a c t io n .
Suggestions f o r  F u rth e r  Study
The p re se n t study  was concerned w ith  d isc rim in a tio n  o f sounds 
w ith in  m eaningful words. The concept o f a deep d isc rim in a tio n  t e s t  
could be ap p lied  w ith  non-m eaningful u n i ts  o f speech.
Although no n o tic e a b le  d if fe re n c e  was found in  the  developmental 
s k i l l  te s te d  in  t h i s  s tu d y  o v e ra l l  f o r  th e  sounds / s /  and / n / ,  t h i s  does 
n o t p rec lude  o th e r  in te r-so u n d  d if fe re n c e s .  I t  would be o f i n t e r e s t  to  
study  scores in  t h i s  deep d isc r im in a tio n  t e s t  w ith o th e r  speech sounds.
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The p o s i t io n  o f  th e  sound te s te d  was a  s ig n i f ic a n t  f a c to r  in  
th e  p ro d u c tiv e  d isc rim in a tio n  t e s t .  This a sp ec t o f a u d ito ry  d isc rim in ­
a tio n  cou ld  he s tu d ie d  fu r th e r  by  g iv ing  th e  c h ild  more sp e c if ic  
in s t r u c t io n s ,  asking him to  name words in  th e  i n i t i a l ,  m edial, and 
f i n a l  p o s i t io n s .  A re c e p tiv e  t e s t  s tru c tu re d  to  in c lu d e  words w ith  th e  
sound in  a l l  th re e  p o s i t io n s  would be u se fu l to  t e s t  th e  e f f e c t  o f 
p o s i t io n  on re c e p tiv e  deep d isc r im in a tio n .
The l a r g e r  p roduction  o f / n /  words, bo th  c o rre c t  and e r ro r  
words lea d s  to  fu tu re  s tu d y . The id eas  th a t  / n /  i s  an e a r l i e r  lea rn ed  
sound, may be m otoric a l l y  e a s ie r  than  / s / ,  o r  may be more p le a sa n t to  
th e  c h ild  can be exp lo red .
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SXJMMAET AND CONCLUSIONS
An in v e s tig a t io n  was made to  determ ine th e  developm ental p a t ­
te r n  o f two deep d isc r im in a tio n  ta s k s ,  s p e c i f ic a l ly  an au d ito ry  ta s k ,  
re q u ir in g  th e  c h ild  to  recogn ize  a  given sound in  an o r a l ly  p resen ted  
word, and a  ta s k  o f  m atching a given sound to  an in te r n a l  standard , 
vocabulary  scanning , and genera ting  words from th e  s tan d ard . The 
form er t e s t  i s  r e fe r re d  to  as th e  re c e p tiv e  t e s t ,  th e  l a t t e r  as th e  
p roductive  t e s t ,  and re q u ire d  su b je c ts  to  th in k  of as many words as 
p o ss ib le  (co n ta in in g  th e  given sound) in  a f i f t e e n  m inute p e rio d .
k  t o t a l  o f e ig h teen  b oys, s ix  a t  each of th re e  age le v e ls  p a r ­
t ic ip a te d  in  th e  s tu d y . The boys, aged fo u r , f iv e ,  and seven, a l l  
p assed  an a r t i c u la t io n  screen ing  t e s t  and su c c e ss fu lly  responded to  
an a u d ito iy  screen ing  t e s t  a t  1$ dB a t  $00, 1000, 2000, UOOO, and 
6000 H ertz . The boys were a lso  given th e  Wepman T es t o f A uditory 
D isc rim ina tion .
The r e s u l t s  ob ta in ed  were ev a lu a ted  by means of two L indqu ist 
Type VI Analyses o f V ariance, and Pearson Product-Moment C o rre la tio n  
C o e ff ic ie n ts . The s k i l l s  t e s te d  in  b o th  th e  p ro d u ctiv e  and re c e p tiv e  
showed in c re as in g  development w ith  age, th e  re c e p tiv e  and p roductive  
t e s t  sco res were s ig n i f ic a n t ly  d i f f e r e n t  a t  a l l  ages te s te d ,  sco res  
b e in g  h ig h e r on th e  re c e p tiv e  t e s t .  There were no s ig n if ic a n t  d iffe re n c e s
27
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i n  t e s t  sco res between th e  / s /  and / n /  t e s t s .  The d if fe re n c e  between 
th e  re c e p tiv e  and p ro d u ctiv e  s k i l l s  narrows a t  age seven . In d ic a tin g  
perhaps an approach to  an a d n lt  p la te a u  o f  bo th  s k i l l s  te s te d .  The p ro ­
d u c tiv e  t e s t  r e s u l t s  produced an In te r e s t in g  d iffe re n c e  In  th e  p o s i t io n  
in  th e  words o f  th e  sound in  q u e s tio n . The m a jo rity  o f th e  words p ro ­
duced by  th e  s i& je c ts  con ta ined  the  sound in  th e  i n i t i a l  p o s i t io n , then  
th e  f i n a l  p o s i t io n ,  and l e a s t  o f te n , th e  m edial p o s i t io n .  Of th e  words 
co n ta in in g  / s / ,  th e  sound occurred  most o ften  in  th e  i n i t i a l  p o s i t io n ,  
then  th e  f i n a l  p o s i t io n ,  and l e a s t  o ften  in  th e  m edial p o s i t io n , in  
keeping w ith  th e  o v e ra ll  p a t t e r n .  The o rd e r o f  occurrence fo r  th e  / n /  
sound was f i n a l ,  m ed ial, i n i t i a l ,  A m oderate c o r re la t io n  was found to  
e x is t  between th e  Wepman T es t o f A uditory D iscrim ination  and bo th  t e s t s  
in troduced  h e re . P ro d u c tiv e ly , th e  / s /  t e s t  showed a much s tro n g e r 
c o r re la t io n  w ith  th e  Wepman than  th e  / n /  t e s t ;  r e c e p tiv e ly , bo th  sounds 
showed a s im ila r  c o r r e la t io n . The re c e p tiv e  and p ro d u ctiv e  t e s t s  co r­
r e la te d  m oderately  w ith  each o th e r .
Conclusions
i l  keeping w ith  p rev io u s  re se a rc h  on l a n g u i e  a c q u is i t io n , th e  
deep d isc rim in a tio n  s k i l l s  t e s te d  h ere  were s tro n g e r  re c e p tiv e ly  than 
p ro d u c tiv e ly . The d isc iira in a tio n  s k i l l s ,  bo th  p roductive  and re c e p tiv e , 
were shown to  in c re a se  w ith  age.
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APPENDIX I
ANSWER SHEEITS FOR EXPERTMENTAL TESTS
A. R eceptive T ests
A i/
being
,thOT3gh
name 
_jiew  
 case
b elieve
again
see
a m
alone
_j?art
done
d ress
leave
fiv e
 change
Picture
in terest
he
h is
/ s /
•whom
mean
% p ric e
^ a v e
month
-will
__every
qu i te
drop
•Hfaere
seem
f e a r
l e t t e r
_ g rea t
_ _ h i l l
meat
to g e th e r
two
room
la b o r
me
moment
l ik e
a l l  
"thought 
3 e t t e r  
—# r l
him 
p ry  
though 
_ h a d  
c o s t 
y ear 
m ile
juore 
s o r t  
“do 
_take 
jîhance 
make 
_ f e l t  
_ o l d
 p lace
no te  
I f  
ask
the  
□ L ts  
'**8 a id
 p o s s ib le
again 
eve 
saw 
b ig  
he
so
a i r
__pff 
—gob 
a m  
laugh 
body 
away 
drop 
s in  
^  wind 
m a tte r  
—;3^st
30
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B > P roductive  T est
G rotç 
#  ;
Sound
Name^
Age“
D i l t l a l  P o s itio n  Medial P o s itio n  F in a l  P o s itio n  Non-Target Response
1 ,
2
8 
9
10
11
12
13 ,
111,
1^,
1 6 ^
17 , 
18 
19
20
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ÆPPEHDIX I I
TEST SCORES
Ac Wepman Scores 
(X Scores)
Fotjt y e a r  o ld s F ive y e a r  o ld s Seven y e a r  o lds
^ 7 h
9 20 3
20 L L
6 12 3
3 2 0
^ 13 3
Bo R eceptive T es t Scores 
/ n /  T est
(Ntiniber c o rre c t)
Four y e a r  o ld s F ive  y e a r o ld s Seven y e a r o ld s
3^ 2^ 3S
13 ^ 35
15 21 19
11; 32 31
29 3U 3U
17 28 35
/ s /  T es t 
(Utmber c o rre c t)
Four y ear o ld s  F ive  y e a r  o ld s  Seven y e a r  o lds
21 2ii 36
10 19 36
13 21; 35
20 31; 31
^  36 32
15 26 36
32
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Four y ear o ld s 
I M F  
0 0 0
h 1 3
2 0 0
2 2 2
It 0 7
5 0 1
2
2
U
5
C, P rod iictive  T es t Scores 
/ n /  T est 
(Niariber o f c o r re c t  words)
Fotir y e a r o ld s F ive y e a r  o ld s Seven y ear o ld s
I M F I M F I M F
0 0 0 1 3 2 17 l6 20
3 0 1 1 1 1 10 17 2lt
3 0 0 3 6 3 7 0 0
0 0 0 1 9 7 7 6 18
1 u 1 3 9 h 3 5 5
0 0 1 2 0 6 22 li t 23
(Nxariber o f e r r o r  words)
Fonr y ear o lds F ive y e a r o lds Seven y e a r o lds
0 28 8
18 6 2
36 III 32
0 33 3lt
15 0 9
6 5 10
/ s /  T es t 
(Ntmiber o f c o r re c t  words)
F ive year o ld s Seven year o ld s
I M F I M F
It 0 2 !t5 2 It
1 0 0 It 5 15
6 2 3 25 0 0
1 3 2 u 2 12
25 2 10 28 2 n
2 0 2 10 5 8
(UtBriber o f error words)
Four y ear o lds F ive  y e a r  o ld s  Seven y e a r  o ld s
0 17 7
U 3 17
33 h11 21
3 6
5 1
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